[Abstract] Microglia reside in the central nervous system (CNS) and are involved in the maintenance of the physiologic state. They constantly survey their environment for pathologic alterations associated with injury or diseases. For decades, researchers have investigated the role of microglia under different pathologic conditions, using approaches aiming to inhibit or eliminate these phagocytic cells. However, until recently, methods have failed to achieve complete depletion. Moreover, treatments often affected other cells, making unequivocal conclusions from these studies difficult. Recently, we have shown that inhibition of colony stimulating factor 1 receptor (CSF1R) by oral treatment with PLX5622 containing chow enables complete depletion of retinal microglia and almost complete microglia depletion in the optic nerve without affecting peripheral macrophages or other cells. Using this approach, we investigated the role of microglia in neuroprotection in the retina and axon regeneration in the injured optic nerve under different conditions. Thus, this efficient, reliable and easy to use protocol presented here will enable researchers to unequivocally study the contribution of microglia on neurodegeneration and axon regeneration. This protocol can be also easily expanded to other paradigms of acute and chronic injury or diseases in the visual system.
A suitable model to address the role of microglia in CNS degeneration and axonal regeneration is the visual pathway with its retinal ganglion cells (RGCs), whose axons project through the optic nerve (Leibinger et al., 2009; Fischer and Leibinger, 2012) . Upon axonal damage, axons normally fail to regenerate (Thanos, 1991; Fischer et al., 2000) . The degenerative and regenerative processes, following acute injury, can be easily visualized in retinal wholemounts and optic nerves, respectively as presented in the current protocol. Furthermore, the visual system and particularly RGCs are a suitable model to study neurodegenerative processes in chronic diseases such as multiple sclerosis or glaucoma (Kerrison et al., 1994; Howell et al., 2007; Diekmann and Fischer, 2013; Dietrich et al., 2018) . In addition, the optic nerve is widely used as a classical model to study general regenerative failure in the CNS and strategies to facilitate axon growth (Fischer and Leibinger, 2012) . 2. Proceed towards the outer retina and avoid taking images with overlapping areas. Depending on the preparation, four to six images can be recorded ( Figures 2C and 2D ).
3. Repeat the above steps (Data analysis, Steps B1-B2) with the other three quadrants. 2. Depletion efficiency in the retina is 100% after a diet on PLX5622 for 14-21 days and highly reproducible. However, in other CNS tissues, some microglia may remain. If also other CNS tissues are analyzed for depletion efficiency, the retina may be used as a positive control.
3. In case of incomplete anesthesia, mice should receive additional isoflurane anesthesia at 1% isoflurane/99% O2 for the duration of the surgery. 
